playing a pattern similar to that of gld mice ( Figure 1A) .
Introduction observed in the FasL-defective gld mice where V␤8
ϩ T cells continued to expand throughout the course of the The apoptotic death of effector T cells following stimulaexperiment. These observations confirm that Fas/FasL tion by a strong antigenic challenge (peripheral deletion) interactions participate in peripheral deletion of V␤8 ϩ T is one of the major regulatory mechanisms maintaining cells induced by SEB. immune homeostasis. T cells respond to antigen by exWe then examined this phenomenon in bone marrow panding in numbers (as predicted by clonal selection), chimeric animals, in which lethally irradiated wt or gld and after a period of days these numbers decline, often mice were reconstituted with bone marrow from wt or to below the original levels via an apoptotic process gld donors. Six to eight weeks after reconstitution, mice (Kawabe and Ochi, 1991) . One mechanism by which this were challenged with SEB, and the pattern of T cell apoptotic deletion occurs is via expression of Fas (CD95) expansion or deletion in the peripheral blood was anaand Fas ligand (FasL, CD95L), as peripheral deletion is lyzed. In the experiment shown in Figure 1 , irradiated partially defective in animals lacking Fas (Singer and wt mice reconstituted with gld bone marrow (gld→wt) Abbas, 1994; Mogil et al., 1995) . In vitro, T cell activation displayed an expansion of V␤8 ϩ T cells followed by the results in coexpression of both Fas and its ligand, reperipheral deletion characteristic of wt mice. Peripheral sulting in "suicide" of the cells (Alderson et al., 1995; deletion was not prevented by the defect in FasL on bone marrow-derived cells. In striking contrast, wt→gld mice showed an absence of peripheral deletion, disTo whom correspondence should be addressed (e-mail: dgreen 5240@aol.com).
playing a pattern similar to that of gld mice ( Figure 1A) . First publ. in: Immunity ; 9 (1998), 5. -pp. 711-720 Konstanzer Online-Publikations-System (KOPS) URL: http://nbn-resolving.de/urn:nbn:de:bsz:352-143100 In some groups the percentage of V␤6 ϩ T cells was also these tissues by performing the experiments shown in Figures 4A and 4B. Liver cells were dissociated and determined during the course of the experiment ( Figure  1B) . The results showed that the expansion and deletion stained with antibodies to FasL. As expected, some of the FasL ϩ cells seen following administration of SEB in response to SEB was specific to the V␤8 ϩ subset. Similar results were obtained in three additional experiwere CD3 ϩ T cells. Notably, however, at least half of the FasL ϩ cells were negative for CD3 (CD3 Ϫ ) ( Figure 4A , ments. Thus, while functional FasL appears to participate in peripheral deletion, its functional expression in left panel). Using MAC-1 (CD11b) as a marker for macrophages (e.g., Kupffer cells) and fibroblasts (Springer et peripheral nonlymphoid tissues rather than the T cell compartment appears to be the predominant factor in this process. To confirm these results, chimeras were constructed in which gld bone marrow was transplanted into irradiated lpr mice (gld→lpr). In these animals normal FasL is expressed in the parenchymal tissues, but without Fas. The bone marrow-derived cells have defective FasL but normal Fas. Thus, while neither animal is capable of normal peripheral deletion ( Figure 1A ; Singer and Abbas, 1994; Mogil et al., 1995) , the SEB-induced deletion of V␤8 ϩ T cells in the chimera was indistinguishable from that of wt mice.
Although some tissues are known to constitutively express FasL (Bellgrau et al., 1995; Griffith et al., 1995; French et al., 1996 French et al., , 1997 Lu et al., 1997) , it was possible that some might only express it following superantigen administration. Therefore, to determine which nonlymphoid tissues might be involved in T cell deletion, we screened several tissues for FasL mRNA expression using RT-PCR at 3, 6, and 9 days after SEB administration. We found that within 3 days of SEB injection, FasL was inducibly expressed in spleen (as expected), as well as lung, liver, and small intestine (Figure 2) . Large intestine and brain were negative.
Since this approach did not discriminate between lymphoid and nonlymphoid FasL, we then employed in situ hybridization to examine the pattern of expression following SEB injection. As shown in Figure 3 , small intestine and liver expressed a significant amount of We further characterized the upregulation of FasL in While our studies focus on the role of peripheral FasL
Assessment of Peripheral Deletion in Vivo
After rinsing twice with PBS, cells were fixed in PBS and 1% formaldehyde, and staining was assessed by FACScan. An isotypeFresh blood was obtained from each mouse every second day from the intraorbital sinus. After rinsing the blood with PBS containing matched control antibody served to define background values. 50 U/ml heparin and 2% FCS, peripheral lymphocytes were isolated by centrifugation through ficoll Histopaque (density 1.007 g/ml).
Isolation of IEC Peripheral blood mononuclear cells were incubated for 30 min with Mouse small intestine was filleted longitudinally and briefly washed the following three antibodies: FITC-anti V␤8ϩ and V␤6ϩ (1:100, in HBSS. The tissue was then cut into 1 cm pieces and placed into Pharmigen), PE-anti-CD4 ϩ (1:100, Pharmigen), and RED-613-antia conical tube containing 25 cc of RPMI 1640 medium with 10% CD8 ϩ (1:100, GIBCO). After rinsing, surface expression of the correfetal calf serum, penicillin (100 U/ml), streptomycin 100 g/ml, and sponding proteins was assessed by FACScan flow cytometer (Bec-1 mM DTT. The tube was shaken at 37ЊC in an orbital shaker for 30 ton Dickinson) as previously described (Mogil et al., 1995) . min. The supernatant was filtered through cotton gauze, and cells were washed once with RPMI 1640 medium. Cells were then resusBone Marrow Chimeras pended in 5 cc of 30% Percoll and centrifuged for 20 min at 400 ϫ Radiation bone marrow chimeras were prepared as described g. IEC were isolated from the top layer. Visual inspection by light (Spangrude et al., 1994) . Mice received 1100 R irradiation prior to microscopy revealed that cell viability by trypan blue exclusion was receiving 1 ϫ 10 7 bone marrow cells. The dose of 1100 R was used over 95%, and over 97% of live cells were IEC. Less than 1% of the since we had previously determined that this dose permitted the isolated cells were CD3 ϩ by flow cytometry. establishment of fully allogeneic bone marrow chimeras in C57BL/ 6 mice. In control experiments using Thy-1 congenic animals, we Lymphocyte Reconstitution in SCID Mice found that Ͼ95% of T cells were derived from the gld or wt grafts 
